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DECLARATION OF DOUROS et al. 
UNDER 37 C.F.R. $ 1.131 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

We hereby declare as follows: 

1 . We are the original, joint inventors of the subject matter claimed and disclosed 
in the above-captioned application. 

2. We submit this Declaration for the purpose of providing evidence that the 
subject matter claimed in the above-captioned application, U.S. Patent Application Serial No. 
09/976,565 (hereinafter, "the '565 application"), was conceived in the United States of 
America as of a date prior in time to February 10, 2000. 
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3. We have been informed that Van Der Voort, WO 00/07 1 50 (hereinafter, "Van 
Der Voort"; see Exhibit A), was cited against the claims pending in the f 565 application in an 
Office Action mailed January 9, 2004. 

4. Further, we have been informed that the publication date of Van Der Voort is 
February 10, 2000. 

5. To establish a date of conception of the f 565 invention prior to February 10, 
2000, we provide several documents describing the development of our Driver Advocate 
System, the name used to refer to our invention as recited by the claims in the '565 
application. 

Included herein as evidence of a prior date of conception are the following: 

a copy of internal meeting notes from a meeting occurring prior to February 10, 2000 
("Meeting Notes") describing our development of the Driver Advocate System, as Exhibit A; 

a copy of a status report, with attached notes, given by Robert Leivian prior to 
February 10, 2000 ("Status Report") showing the Driver Advocate system, as Exhibit B; 

a copy of a slide presentation of the Driver Advocate System ("Slide Presentation") 
dated prior to February 10, 2000, as Exhibit C; 

a copy of a power point presentation entitled Single Mission Challenge ("Single 
Mission Challenge ") with a screen shot of its file properties (dates redacted as permitted by 
MPEP § 715.07), as Exhibit D; 

a single slide from a confidential Motorola Human Interface Lab presentation ("HIL 
Presentation") with a screen shot of its file properties (dates redacted as permitted by MPEP 
§ 715.07), as Exhibit E; 
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a power point presentation from our Human Interface Laboratory entitled "Wings - 
Access to the World in a Human Friendly Way" ("HIL II Presentation"), as Exhibit F; 

a power point presentation from our Autobody, Chasis and Sensors Division entitled 
Driver Advocate ("Driver Advocate Roadmap") with a screen shot of its file properties 
(dates redacted as permitted by MPEP § 715.07), as Exhibit G; 

an e-mail by Donald Remboski introducing the Driver Advocate System and 
presenting the Driver Advocate Roadmap file (dates redacted as permitted by MPEP § 
715.07), as Exhibit H; 

a draft of a document entitled "Preliminary Draft - Driver Advocate Components and 
Issues" ("Driver Advocate Components and Issues") with a screen shot of its file properties 
(dates redacted as permitted by MPEP § 715.07), as Exhibit I; 

a draft of a document entitled "Driver Advocate Scenarios" ("Driver Advocate 
Scenarios") with a screen shot of its file properties (dates redacted as permitted by MPEP § 
715.07), as Exhibit J; 

an e-mail by Donald Remboski setting a meeting for the driver scenario presentations 
(dates redacted as permitted by MPEP § 715.07), as Exhibit K; and 

a document presented to General Motors ("GM Presentation"), including a 
description of the Driver Advocate a screen shot of its file properties (dates redacted as 
permitted by MPEP § 715.07), as exhibit L. 

6. The Meeting Notes document was created prior to February 10, 2000. 

The Status Report document was presented prior to February 10, 2000. 

The Slide Presentation was created prior to February 10, 2000.. 

The Single Mission Challenge document was created prior to February 10, 2000. 
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> The HIL Presentation was created prior to February 10, 2000. 

The HIL II Presentation was created prior to February 10, 2000. 

The Driver Advocate Roadmap was created prior to February 10, 2000. 

The Driver Advocate Components and Issues was created prior to February 10, 

2000. 

The Driver Advocate Scenarios document was created prior to February 10, 2000. 

The GM Presentation was created prior to February 10, 2000. 

7. The documents show the estimation of operator cognitive load based on 
vehicle operating data, operator activity data, vehicle environment data and operator 
condition data and prioritizing vehicle information based on operator cognitive load, as 
recited by the pending claims of the '565 application. 

Specifically, estimating driver cognitive load is shown in the Meeting Notes (Exhibit 
A) at least on page 2 under "Exercised v. Actual Cognitive Load," on page 3 under "Cognitive 
Load Driver Advocate" (showing measuring arousal and an experiment determining cognitive 
load of books on tape) and "Warning Interfaces/Types" (showing cognitive experiments to 
determine any adverse effects of "too much" intelligence). Estimating cognitive load is also 
shown at least on page 3 of the Status Report (Exhibit B) under "Driver State," on page 1 of 
the Slide Presentation (Exhibit C) (showing consideration of driver personality profile and 
emotional state), on page 6 of the Single Mission Challenge (Exhibit D), by the HIL 
Presentation (Exhibit E) (showing the need for a cognitive load study), and on page 5 of the 
HIL II Presentation (Exhibit F) (showing cognitive interfaces). 

Prioritizing vehicle information based on operator cognitive load is shown at least on 
page 2 of the Meeting Notes under "Vigilance Task," page 6 of the Single Mission 
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Challenge (Exhibit D), at least on pages 2-3 of the Driver Advocate Roadmap (Exhibit G), 
page 4 of Driver Advocate Components and Issues (Exhibit I) under "Questions about 
Technical Feasibility", page 1 of Driver Advocate Scenarios (Exhibit J) under "General 
Principals" and page 6 of Driver Advocate Scenarios under "Scenario 4 - Prioritisation of 
Alerts." 

Inputs to the calculation of operator cognitive load such as vehicle operating data, 
operator activity data, vehicle environment data, and operator condition data are shown at 
least on pages 2-4 of the Status Report (Exhibit B), pages 1-2 of the Slide Presentation 
(Exhibit C), the HIL Presentation (Exhibit E), page 5 of the HIL II Presentation (Exhibit 
F), pages 4-8 of the Driver Advocate Roadmap (Exhibit G) and at least on pages 1-3 of the 
Driver Advocate Components and Issues (Exhibit I). 

8. The fusion of sensor data for determining the immediate context of a driving 
task and using that context to prioritize information presented to the driver is also shown by 
the documents. Specifically the Status Report (Exhibit B) shows that fusion of sensor data 
involves integrating various sensor readings including vehicle operating data, operator 
activity data, vehicle environment data and operator condition data. Fusion of sensor data is 
further supported on pages 1-2 of the Slide Presentation (Exhibit C), pages 4-5 of the Driver 
Advocate Roadmap (Exhibit G), pages 1-3 of the Driver Advocate Components and 
Issues (Exhibit I), and on pages 5-7 of the GM Presentation (Exhibit L). 

9. Before February 10, 2000, we understood and contemplated that operator 
cognitive load could be used to increase safety and improve driver performance by using 
cognitive load to manage and prioritize information presented to the driver. We further 
understood and contemplated that operator cognitive load could be estimated by analyzing 
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vehicle roadway condition data, vehicle condition data, operator activity data and operator 
condition data. 

10. Before February 10, 2000, we understood and contemplated that fusion of 
sensor data could be used to determine the context of a driving task and that this driving 
context could then be used to prioritize information presented to the driver. 

11. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001 and that such 
willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 
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Tier III Research/Development 



Human Interaction 
(UCR) 



Human to Machine Interface 
(HIL) 



Distributed 
Telematics O/S 
Backbone Bus 
(GSD) 



Year 1 Milestone : System Integration 
Existing Speech operating Internet & Cell Phone 
on simulated O/S with Speaker Verification PPUI 
Year 2 Milestone : Natural Language 
Year 3 Milestone : intelligent Understanding 



Devices 
& Services 
(-anyone-) 




Four Fundamental Areas of Engineering for Telematics Car of Future 

1) Human Interaction - Cognitive Science study required 

2) Unified Human-to-Machine Interface - multi-modal serving all component devices and 
services while meeting the Human Interaction specifications especially minimizing cognitive 
load of driver. 

3) Telematics O/S - distributed system allowing mix and match of components using common 
interface 

4) Component Devices and Services - various fixed and portable components and access to 
services allowed because of common system interface and unified human interface approach. 



Who does what: 

HIL's charter covers the Human- to machine Interface. 

Human Interaction - covered by 

Telematics OS - covered by 

Devices & Services -can be created by many others 




(David Wheatley) 



Technology Research by HIL : 

1st Year Milestone Demo: 

1) Outfit an automobile for a long term series of research and product- integration prototype 
demos. (HIL) 

2) Finish Telematics O/S system and Device/Service simulator 

3) Install existing Speech Recognition and Text-to-Speech accessing Cell Phone and Web sight 
simulation (or actual hardware) ■ 

4) Install Car Security Speaker Verification portion of Personal, Portable User Interface (HIL) 
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Sent: \$*J^oHA 

To: Cops Michael-GUSR220; Peseski William-G13805; O'Connor Con-G1 1115; 

Channon Stephen-G 15266; Bezek Craig-G 14456 
Subject: Driver Advocate Status and Roadmap 

Project Goal: 

Produce a system to manage peak driver workload and provide tactical information to the driver 
in a manner that is consistent with customer expectations and highway safety. 

Project Status: 

Two groups at Motorola Labs are reviewing the human factors literature. A storyboarding 
process is underway to understand the scenarios under which the driver advocate operates. 
Combining the literature search and storyboarding will identify white spaces and set the primary 
research direction. The goal of this first research is to guide a mid-year demonstration of the 
driver advocate. 

Please see the attached presentation for a high-level overview of the driver advocate and a 
roadmap showing the first three generations of product. 



-djr 




Driver Advocate. 
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Preliminary Draft-Driver Advocate Components & Issues 
Goals for the Driver Advocate 

• Reduce Highway Incidents 

• Thereby reducing associated monetary costs 

• For victims and their families 

• For the medical and emergency response systems 

• Due to resulting traffic congestion and delays 

• Maintain Driver's arousal curve in the "sweet spot" 

• Reduce fuel consumption 

• Reduce emissions 

• Develop a public awareness of Motorola 1 and the OEM's commitment to safety in the 
integration of information systems into automobiles. Overcome the skepticism (or 
worse, cynicism) that has resulted from the in-vehicle use of cell phones.) 



Blue Sky List of Possible Components/Functions to be Integrated into the DA 

• Vehicle/driver status monitoring and warning devices 

• Tire pressure 

• Approximate number of miles-worth of gas remaining at present speed 

• Battery strength 

• Diagnostic report when car is started/turned off (can be enabled/disabled) 

• Emissions 

• Braking system 

• Fluid levels 

• Burned out bulbs 

• Condition and amount of radiator fluid and engine oil 

• Remote diagnostic services 

• After-theft location assistance based on global satellite positioning technology 

• Driver alertness monitoring and warning 

• Vehicle Warning Devices 

• Steering 

• Trajectory prediction (DAI-3) 

• Lane detection (DAI-3) 

• Collision Avoidance 

• Collision Warning 

• Along the longitudinal axis of the vehicle 

• (It's been observed in UK and US that as traffic congestion increases 
headway is shortened.) (DAI-4) 

• Forward facing radar and video image processing for obstacles and 
stopped vehicles (DAI-3) 

• Emergency Intervention (See Control Issue 1 below.) 

• Context monitoring devices for determining proximity, speed and position of other 
vehicles, road hazards, etc. 

• Signal Mode 
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• Audible 

• Personalized 

• Non-personalized 

• Hierarchy of urgency 

• Visual 

• HUD readout, verbal, iconic, or enhanced visual 

• Haptic 

• "Augmented" reality: virtual rumble strips, seat movement, what else? 

• Resistance on foot pedal or steering wheel 

• Vehicle Control Devices 

• Crash avoidance (Will crash avoidance and stability systems be included in the 
Driver Advocate? If so, in which generation? Don, you have repeatedly 
expressed your skepticism about crash avoidance technologies. Why? Do you, 
personally, want them included in D.A.?) 

• Lane departure (Are there any points at which we want the vehicle to take 
control of the driving process based on lane departure information — e. g. if it is 
leaving the roadway? Or to we simply want a strong warning, or two, which will 
alert the driver to the need for immediate action?) 

• Gas pedals that push back when speed limit is being exceeded (How does the 
vehicle determine that short of radio transmissions from the roadside?) 

• Steering wheels that resist turning when turning is dangerous — such as when an 
on-board detection system senses an approaching vehicle in the target lane 1 

• Driver conditioning monitoring that can disable the vehicle under certain 
conditions, such as intoxication or drowsiness. 

• Disabling of the vehicle when it is determined that it has been stolen 

• Electronic Communication and Information Systems Components 

• Telephony 

• Full-duplex driver-initiated cell phone calls (is there any reason to allow the 
driver to make full-duplex calls but not to receive them?) 

• Half-duplex cell phone calls 

• Automated e-calls such as On-Star 

• Web-based Information 

• What, if anything, can the driver reasonably access in a moving vehicle? 2 
[Don, I need to hear from you about this one. It doesn't seem very feasible to 
me at this point.] 

• How to allow passengers access while limiting driver access 

• Entertainment 

• Programmable radio, CD's, tapes 

• Songs that the driver personalizes that s/he loves to sing— to maintain 
attention/alertness 

• The capacity to tape what one is listening to on the radio 

• What happened to that radio frequency that allowed one to listen to the 
audio of a television show?) 

• Games for the driver and passenger to play to while away the time 



1 See Control Issue 1 . 

2 See Control Issue 1 . 
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• Traveler services (with multi-lingual options?) 

• Smart-card 

• Set driver preferences for seats, mirrors, electronic devices 

• Automatic payment of tolls, parking, park admissions, etc. 

• Navigation and Guidance Systems 

• Navigation assistance based on Global Satellite Positioning technology or 
dead reckoning or a combination of the two 

• Visual and/or auditory guidance advice to the driver 

• Variable Message Systems (VMS) that would provide information on: 

• Road conditions 

• Traffic conditions 

• Weather conditions 

• Parking availability (I have seen this mentioned, repeatedly, but have 
not read what technology must be in place in order to make it feasible) 

• Park and Ride information (such as upcoming departure times) 

• Timetable and prices for public transportation services such as ferries, 
trains, buses, etc., including information on "next available" 

• Real time incident reports 

• Office-on-the-Road 

• Cell phone access 

• E-mail access 

• Web browser (Will there be "unlimited access" or access restricted to 
information needed for weather, road conditions, etc.? Or when the car is 
in park? Voice activated only? Are there now voice-activated 
browsers?) 3 

• Memos to oneself or ones co-workers 

• Access to one's scheduler 

• Personal address and phone book 

• Public telephone information service, including yellow pages 

• A means to easily record trip mileage and purpose 

• Shopping information 

• Virtual yellow pages 

• Hotel and restaurant information 

• Service station and auto repair facilities locator 

• Emergency Information 

• Hospital and medical center information 

• Police and Fire service locations (and a way to test the connection 
without flooding the systems) 

• Some General Questions 

• What goes in which generation of the Driver Advocate? 

• Are you thinking of selling advertising on the Driver Advocate? Or prohibiting 
that from happening? Or what? 

• I wish there were a way to provide vehicle to vehicle communication in such a 
way that we would not increase the potential for "road rage". 



3 Lots of potential for public backlash here. I hear a sneer in the voices of many people when 
they talk about bringing the Net to the automobile. 
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• What could we do to Integrate specific services to benefit inexperienced and/or 
disabled drivers. 

• Do we want e-mail in the first generation? How about short-message e-mail? 
Do we know when that might be feasible? 

• What if we allowed it to read/receive e-mail and voice mail and to respond in 
situation-specific ways in the driver's voice? 

• Hi, this is Don. Pm in heavy traffic at the moment. As soon as things calm 
down your message will be put through to me, (ill respond as soon as I am 
able.) 

• Hi, this is Don. My in-car computer is being used for another purpose at the 
moment. As soon as it is available to respond to your message I will do so. 

• Hi, this is Don. Right now I am neither in my office nor in my vehicle to 
receive your message. If it is urgent, you could try my cell phone at 313 304- 
5222. Otherwise, I'll respond as soon as I return. 

Questions about Technical Feasibility 

• How to provide for half duplex conversation of considerable duration (one half hour 
potential, at least) such that it begins "sending" and/or "receiving" within a minute or 
two of the time the call is initiated. (So that the call is virtually real time.) Some sort 
of "tape delay." 

• Is there a way to make good driving performance measurable and reportable to the 
driver of the automobile (similar to Don's "game") without simultaneously creating a 
record that could be problematic in a court of law? Or do we mind that latter part? 

• How can we build "context sensitivity" into the Driver Advocate in a way that focuses 
the driver's attention on the most important driving tasks when necessary, and 
releases a part of her attention to focus elsewhere when, in context, that might 
actually improve his/her driving performance? (One of the Phoenix questions?) 

• Is there a way to provide the driver with "observations and suggestions" in the way of 
coaching that is acceptable/not irritating? 

Control Issues 

1 . Is there any point at which we want the vehicle to take control of the driving process? 
If so, some research has shown that it is the transition to and from driver control that 
is most dangerous/critical/difficult 

a. Adaptive cruise control 

b. Speed monitoring devices 

c. When it has been determined, through sensors?, that the vehicle has been stolen 

2. Don't present the driver with any choices to be made while driving about how to 
prioritize incoming information 

3. Set up an access tree for the incoming (and outgoing) information such that decision 
priorities are determined on the basis of relative safety and security issues. [Should 
that tree be non-linear or linear or both?] 



Looking at the Competition 
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MS Apollo 

Capabilities: 

• Voice recognition and voice response 

• E-mail receive and send capabilities. It identifies who the e-mail is from before you 
decide whether to listen to it or not 

• Navigation system with 

• Integration of traffic information 

• The capability to alter navigation instructions to 
• 

• Restaurant locations (and other things?) 

[Note this look at Apollo is preliminary. I haven't been very systematic about it yet.] 



Questions respecting the Driver Advocate 
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Motorola Labs. User Centered Research 

: Redacted 

DRIVER ADVOCATE SCENARIOS 

General principles 

These are the general human factors principles which will be applied in all aspects of the 
driver advocate system operation; 

1] Vehicle control is never removed from the driver. 
2] Drowsy driver presented with options, choices. 

3] Drivers attention directed to highest priority - heirarchy of importance is ; 
Driving operation - correcting poor traffic situation 
Driver State - correcting poor driver state 
Correcting poor vehicle state 
Maintenance 

4] Alerts and alarms represent directionality (where appropriate) 

5] Visual display presented only when hazard potential exists 

6] Initial alert is visual and/or haptic only, not auditory - does not alert or alarm 

passengers 

7] High level alarm is visual and/or haptic and auditory to inform all vehicle occupants 



Scenario 1a - Forward Collision Warning - on screen 

Demonstrates -forward collision warning via HUD, escalation of alert, number of 
escalation levels, eyes off road, verbal stop alarm, vehicle to vehicle data 
communication, driver training in system operation & safe following distance. 
[Driver Advocate - Phase II] 

Person driving along a freeway at 55 mph, listening to the radio with cruise control on. 
Starts to close on a vehicle in front which is slowing down. (System identifies speed 
differential and rate of reduction of headway). 

Driver has visual indication consisting of horizontal amber line (HUD) projected onto 
windscreen with two converging lines linking to vehicle front - these give impression of 
distance using perspective. (Image presented only when there is a vehicle within range, 
even if not visible to driver- benefits in poor visibility). Position of line indicator gives 
safe following distance - if vehicle above line, gap is OK if vehicle below line, gap is too 
close, (stopping distance based upon; road conditions, [ rain sensor] relative speed of 
vehicles, drivers age and previous behaviour patterns. 

Line position moves slightly as vehicles close together, beyond "risk point", colour 
changes to red and indicates (privately to driver, with no audible alarm) that gap is too 
small - this is alert level. (If internal video camera additionally determines that driver is 
not looking at the road - then it also adds an auditory alert - normally this would not be 
done). 

[Note - internal camera also used to determine driver eye position and adjust HUD 
image accordingly to maintain accuracy]. 
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[System gives no visual display below Wmph to avoid annoyance a traffic lights or in 
very slow moving traffic - may however, have auditory alert if vehicles get VERY close 
at low speeds] 

Vehicles continue to close and driver starts to react as the high alarm level (almost 
unavoidable forward collision) occurs from direction of front of car. Visual indication 
stays red and flashes, radio muted, cruise control cut out [mild braking may also be 
applied] and verbal command given to "stop", [male, female voice according to 
preference]. Data passed onto following vehicle (if within predefined distance and speed 
differential parameters) and a TBD alert indication presented to the following driver. 
Hazard lights also activated with the alarm to alert other nearby drivers without an 
advocate system that there is a potential accident. 

He finally does an emergency stop, swerving slightly to avoid the now stationary vehicle, 
driver looks in rear view mirror to see following vehicle comfortably slowing down due 
to the advanced warning provided by the vehicle to vehicle datalink. 

Scenario 1b - Forward Collision Warning - on dash 

Demonstrates -forward collision warning via LED array, escalation of alert, number of 
escalation levels, driver not having eyes on road, verbal slow down alarm, vehicle to 
vehicle data communication. 

Person driving along a freeway at 55 mph, listening to the radio with cruise control on. 
Starts to close on a vehicle in front which is slowing down. (System identifies speed 
differential and rate of reduction of headway). 

Driver has no indication on HUD but has vertical array of LED's (eg 4) on top of 
dashboard immediately in front of him. These are off when no vehicle in front, green 
when safe distance from vehicle in front, turning to red as distance decreases, indicating 
(privately to driver, with no audible alarm) that distance is closing. Physical format of 
warning lights infers frontal perspective view. (If internal video camera additionally 
determines that driver is not looking at the road - then it also adds an auditory alert - 
normally this would not be done). Safe following distance (stopping distance) based 
upon; road conditions, [rain sensor] relative speed of vehicles, drivers age and previous 
behaviour patterns (?).. 

[System gives no visual display below Wmph to avoid annoyance a traffic lights or in 
very slow moving traffic - may however, have auditory alert if vehicles get VERY close 
at low speeds] 

Vehicles continue to close and driver starts to react as the high alarm level (almost 
unavoidable forward collision) occurs from direction of front of car. All LED's become 
red and flash, loud auditory alarm presented, radio muted and cruise control cut out. 
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Data passed onto following vehicle (if within predefined distance and speed differential 
parameters) and a TBD alert indication presented to the following driver. Hazard lights 
also activated with the alarm to alert other nearby drivers without an advocate system that 
there is a potential for accident. 

He finally does an emergency stop, swerving slightly to avoid the now stationary vehicle, 
driver looks in rear view mirror to see following vehicle comfortably slowing down due 
to the advanced warning provided by the vehicle to vehicle datalink. 
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Scenario 2 - Cellphone Use leading to Lane Departure 

Demonstrates - lane departure warning via HUD, temporal repeat of alert, use ofhaptic 
display, automatic suspension of phone call, 

Person driving a car along a multi-lane highway. Driver Advocate responds to incoming 
telephone call by presenting message to caller " Don is currently driving and will take 
your call in a moment" it then indicates incoming phone call to driver who chooses to 
take call becoming deeply involved in the handsfree voice conversation. Car begins to 
stray into the adjacent traffic lane. [System identifies poor lanekeeping - reducing 
distance to line marker with no activation of turn signal]. 

First alert to driver is a dotted red line highlighting lane edge on HUD along with "bump, 
bump" alert via audio system and corresponding haptic "bump" through steering wheel 
and through seat massage system (if fitted). [Audio reflects direction of potential lane 
departure] Phone call not interrupted at this stage and caller can also hear auditory 
warnings. 

Driver corrects course but continues conversation and a few moments later starts to 
deviate again across lane edge. Same information alerts are repeated [Does not go to 
higher level of alert since degree of hazard is unchanged] Driver does not correct course 
and car continues and crosses lane marker. 

Driver now gets high alarm- dotted line flashes red, telephone call remains ongoing but 
auditory "bump, bump" alarm continues at a volume which makes continuing the call 
difficult. The haptic display also causes coincident "bump,bump" of steering wheel. 
Intensity is increased to reflect greater deviation. [Note; frequency of bump alert also 
reflects vehicle speed - hence time to potential road departure]. Control of the vehicle is 
not removed from the driver and the phone call is not interrupted, since this in itself could 
create a hazardous distraction. 

If time to potential road departure is very short (derived from speed & change in lateral 
position) then first alert is omitted and high level alarm immediately presented. 



Scenario 3a - Drowsy Driver - Roadway Departure 

Demonstrates - drowsy driver alert via verbal choices, temporal escalation on repeated 
transgression, roadway departure alarm via information. 

Driver moving along straight two-lane highway at night. System determines (via video 
analysis of facial expression, steering wheel grip, shoulder droop ?) that driver is drowsy 
(also uses data on time of day, journey length, last time engine turned off - to increase 
confidence in conclusion). System speaks to driver and gives choices to increase level of 
arousal ; "would you like the radio on ? "[says what is currently available that driver 
might like based on personal preferences], "or the temperature adjusted ? or the seat 
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massage system to operate" (if fitted) thus waking up driver and getting him to make a 
choice. 

[Intention is to increase cognitive demand] 

System detects this poor lane following over an extended period of time (repeated 
transgression) driver advocate speaks to driver with recommendation to take a break and 
suggests upcoming hotels or restaurants (depending on time of day). 

He does not respond and moments later, still drowsy, car starts to veer off towards road 
edge. (System identifies reducing distance to road edge with no turn indication). 

Alarm now presented to driver ; [solid red line highlighting road edge location displayed 
on HUD] rumble strip alarm via audio system and corresponding vibration through 
steering wheel, also coming from departure direction supplemented by verbal warning 
that "driving is erratic". Hazard lights also activated with the alarm to alert other nearby 
drivers without an advocate system that there is a potential for accident. 
Driver corrects course and alarm ceases. 

Scenario 3b - Roadway Departure 

Demonstrates - drowsy driver alert without choices, temporal escalation on repeated 
transgression, roadway departure alarm via command: 

Driver moving along straight two-lane highway, system determines (via video analysis of 
facial expression, steering wheel grip, shoulder droop ?) that driver is drowsy (also uses 
data on time of day, journey length, last time engine turned off- to increase confidence in 
conclusion). System turns on radio, gradually increasing the volume, forcing driver to 
intervene at preferred setting and/or to change station or turn off. 
[Intention is to increase cognitive demand] 

System detects poor lane following over an extended period of time (repeated 
transgression) driver advocate speaks to driver with verbal suggestion or 
recommendation to get rest ? 

He does not respond and moments later, still drowsy, car starts to veer off towards road 
edge. (System identifies reducing distance to road edge with no turn indication). 

Alarm now presented to driver ; [solid red line highlighting road edge location displayed 
on HUD] rumble strip alarm via audio system and corresponding vibration through 
steering wheel, also coming from departure direction supplemented by verbal warning 
to"stay in lane". Turns on hazard lights to warn other drivers around of potential 
impending accident also data link to other cars within vicinity. Driver corrects course and 
alarm ceases. 
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Scenario 4 - Prioritisation of alerts 

Demonstrates - Prioritisation of multiple alerts, alarm heirarchy 

Loss of oil pressure occurs, driver starts to deviate from straight line course whilst talking 
on cellular phone at the same time as navigation system indicates left turn coming up in 
200 yards (directions also given over the phone, but call continues) he also approaches 
too close to vehicle in front and forward collision warning alert is given (both visual and 
auditory, get steering wheel vibration to indicate lane departure). Oil pressure indicator 
illuminates after immediate driving situation resolved. 



Scenario 5 - Personal Portable User Interface 

Demonstrates - PPUI, interface to navigation system, system learning, intelligent agent 
technology. 

Experienced driver climbs into rental car fitted with Driver Advocate system. He puts his 
smart card into a slot in the dashboard and the system downloads his personal preferences 
from the web and requests confirmation of identity [voiceprint ?]. Seat automatically 
adjusts to his preferred position, his personal cellphone number becomes applicable to 
this vehicle and alerts are set to his criteria. 

He requests list of his pre-defined destination addresses from navigation system using 
voice - address list displayed in full with verbalisation of voicetag abbreviations. He 
chooses destination - "Sheraton Hotel, Princeton" - [system calculates route based upon 
pre-defined preferences]. First turn by turn directions given to driver and he drives away 



Later, after driving for several hours the system concludes that it may be time for a break 
[based upon journey start time & location, driving "demand", distance to go, previous 
knowledge of preferred rest intervals, current time etc.] and finds restaurant a couple of 
miles ahead which fits drivers food/price preferences. Driver advocate suggests a break 
and asks whether driver would like directions to "Italianis Restaurant". Driver says "yes 
please" and system calculates route diversion [without losing original route information] 
Driver follows directions and parks car at restaurant. 



DJ.Wheatley 

User Centered Research 

Motorola Labs. 
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#3-FW Scenario Planning Meeting 

From: Remboski Don-Gl0491 
Sent : fiuk*ct*JL 

To: Bezek Craig-Gl4456; Judy Gardner (E-mail 2) 
Subject: FW: scenario Planning Meeting 

Latest on Driver Advocate storyboard session, -djr 

Original Message 

From: David wheatley [mailto:David_J_wheatley-CDW081@email.mot.com] 
sent: /ioU.ef**\ 

to: adams; Douros Ken-AKD002 ; Mike baraner (axsmlO) ; Judith L Gardner; Jens Nagel ; 
Jambhekar Shrirang-wlsjOl; Canavan Jean-AJC012; Harry_Bliss-AHB001; 
Janet_Cahn-JCAHNl; Mark_Randolph-AMR025; Don_Remboski-Gl0491; Keith_Bergelt-AKB023; 
Davi d_J_wheatl ey-CDW081 
Subject: Scenario Planning Meeting 



Driver Advocate team 

The scenario planning meeting will be held on the 14 and 15th December 

in the Manufacturing conference room, 4th floor, Corporate Tower, 1303, E. Algonquin 

Road, Schaumburg Illinois (IL01) 

I will provide further details about the agenda closer to the time but the meetings 
will last for the full two days. I trust that you all will be able to attend. 

Kind Regards 

Dave wheatley 

User Centered Research 

Motorola Labs 

1301 E. Algonquin Road 

Schaumburg 

Illinois 60196 

Tel (847) 538 1577 
Fax (847) 576 3240 
Mobile (847) 875 0041 
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1. INTRO (35) 

The Digital Revolution is transforming every 
aspect of life today. And it will revolutionize every 
facet of the automotive business... how cars will be 
made, their function in people's lives, the 
relationship between car companies and their 
customers. 

The OnStar system has established GM as a 
pioneer in automotive information technology, but 
it's just the beginning... the first light of a dawning 
era in which technology will drive a cycle of 
innovation unprecedented in history. 

Motorola and General Motors are uniquely 
positioned for this new era, with Motorola's proven 
leadership in communications technology, 
semiconductors, software, automotive electronics 
and dedication to integrated solutions and 
General Motors position as the world's leading 
automobile manufacturer . 

This exhibit introduces General Motors to the 
world of Digital DNA... Motorola's new generation 
of intelligent electronics and integrated systems 
designed for the car, the driver and the 
manufacturer of the future. It is an introduction to 
ideas that will enable General Motors and 
Motorola to work together to revolutionize the 
vehicle of the future. 



2. MYOSPHERE 1:45) 



SFX: Int. car driving on highway. Cell 
phone rings. 

Man: "Hello?" 



The cellular explosion has already made your car 
a convenient and busy place for telephone calls. 
Now Motorola's Myosphere Voice Recognition 
system takes a giant step into the future... filling 
more of your personal communication needs while 
your hands stay right on the wheel... all you have 
to do is talk. 

Myoshere's advanced voice recognition system 
gives you your own personal communications 
assistant, Maya. When you want to make a call or 
a page, get the news, weather or travel 
information, just ask Maya and she'll take care of 
it. 



Montage of Myosphere transactions from 

Maya demo [MAYA - :20] 



Maya demo under 

Brief Maya demo montage: successive 
calls & pages 



Maya returns for additional instructions after each 
operation, so there is no need to hang up. 

[MAYA-:10] 



Maya and the Myosphere system are available 
now from Motorola, accessible from any 
telephone. And Maya will soon have expanded 
resources at her digital fingertips. 

Voice to text and text to voice systems now in 
development will allow Maya to read your email to 
you as you drive, even convert your spoken 
messages into email and deliver it over the 
internet. 

Tag with Maya greeting or sign-off. 



SFX: Montage of cell phone beep tones, 3. SYNCHRONIZATION (1:30) 
pager signals, fingers on computer 
keyboard, etc. 

Our lives are becoming filled with individual 
information collections... in sophisticated cell 
phones, pagers, in-vehicle databases, and in the 
computers and Personal Digital Assistants we rely 
on every day. 

Now Motorola's TrueSync software allows all 
these information management devices to 
communicate with each other and with the master 
network server, synchronizing all their data... from 
address books to appointment calendars and 
more. The advantages are powerful... 

SFX: Cell phone hang-up beep tones 



Man: (on cellphone) 'Well if that's the only time 
he can see me, I'll just change my schedule and 
be there." 

Key sounds & beep tones (inputting (hangs up) 

calendar) 

Man: (to himself as he updates calendar) "Here 
goes today's Schedule." 



SFX: Cross fade to car interior, highway 
noise in bkd. 



As he enters the schedule change in his electric 
organizer, the update is available to everyone in 
his personal network, instantly. 



Cell phone rings. 

Beep tone as he answers. Sec: (through cellphone) This is Tracy. I 

checked your calendar and saw the new ten 
o'clock. I'm making some calls to see if we can 
rearrange your afternoon appointments. I think we 
can. . . (audio fades under narrator.) 

Secretary dialogue under and fade out 

As cellular bandwidth increases, TrueSync will 
deliver even more information directly to 
drivers... total access to the latest data, hands- 
free. 



4. CELLPHONES (1:50) 

Motorola has been a leader in cellular technology 
and design since the cellular system was created, 
and new features, now in development, will have a 
major impact on the future of hands-free, in-car 
communications. 

Microphones are a key factor in the evolution of 
hands-free systems. The less background noise 
they pick up, the more accurate voice-recognition 
software can be. 

Motorola is developing new microphone 
technology that can make cellular conversation 
Edited from MIC test CD: from high-noise environments like your car as 

clear as talk from a quiet room . 

Fade in SFX: Loop of field test 

"Motorola" background noise This field test shows the dramatic difference 

between this new breakthrough and today's 
standard cell phone microphone. This call was 
made on a cell speakerphone from a moving 
vehicle. 

//"Okay, this is the CDMA phone in 

analog mode with the standard Motorola 
mike. And we'll be testing the BNS mike 
against this one while we're going 55 
miles and hour. "// 



SFX: Loop of "Motorola" background 

noise The Background Noise Suppression Microphone, 

(BNS Mike) in this test is a prototype 

//"...We're going to test it with the radio 

on. Approximately volume level 7. We're 
on the Motorola mike right now... 
Now we're switching to the BNS 
microphone. "And back to the 
Motorola... And back to the BNS. This is 



with fan on, radio on, and window 
cracked."// 



SFX: "BNS" background noise loop. 

Slowly 
SFX: Fade out slowly. 



This is a revolution in clarity for cellular voice 
communications, and a key link in Motorola's 
evolving world of hands-free communications. 

Cell phone design is evolving, too. A new 
generation of Motorola phones can be configured 
as accessories for individual automobile 
brands... in colors and finishes to match a car's 
interior, with prominent logo placement to 
reinforce brand image both in and out of the car. 

Inside and outside, Motorola cellulars deliver the 
future of the car phone. 



5. MOBILE INTERNET EXCHANGE (1:20) 

Real-time, universal access to all the information 
and communications you need... from your 
computer or network, through the internet and 
other providers. It's not a futurist fantasy, its 
Motorola's Mobile Internet Exchange: MIX. 

MIX's information management, messaging and 
content applications are bundled with Motorola's 
TrueSync Plus synchronization software. And 
they can be input on virtually every access device: 
from cell phones and pagers, to personal digital 
assistants and wireless PC's. All the information 
and messaging you need, whenever and wherever 
you need it. 

This Web server-based system is the latest step in 
Motorola's march toward a pervasive, seamless 
computing environment. Start listening to your 
email in the car, then finish up on your laptop. 
Begin a business letter on your office PC and 
finish it on your Personal Digital Assistant 
wherever you have time. MIX will keep track of 
where you are in the process, so you can continue 
working, with no obstacles. 

The MIX system is also a solid business 
opportunity. Packaging content for customers, via 
MIX, can represent a new, high-potential revenue 
stream for automobile manufacturers. 



6. SATELLITE DIGITAL RADIO SERVICE (1:10) 



Choose exactly what you want to hear on your car 
radio... music, entertainment, specific news 
content, education. By 2001, the Satellite Digital 
Audio Radio Service will let listener's access a 
wide variety of unique programming with digital 
audio quality. As the system develops and iRadio 
come on line, the choices will be as individual as 
SFX: Brief white noise we are... 



Music: Classical (:04) 
SFX: Brief white noise 
VOICE: Baseball play-by-play 
SFX: Brief white noise 
Music: Rock (: 04) 

VOICE: " The market closed up 5 points 

today on mixed trading. " 

SFX: Brief white noise 

VOICE: "In the 1S? h century, this trend 

emerged as the new reality. " 

SFX: Brief white noise 

VOICE: "...And the duck said, 7 thought 

he was with you!"' (laughter) 

SFX: Brief white noise 



With Motorola's Satellite Digital Radio receivers, 
you'll be able to receive custom programming in 
your car, your home, even on a portable radio. 

Satellite Digital Radio continues Motorola's 
leadership in radio frequency technology, giving 
manufacturers and their customers the best of this 
exciting technology and eventually a source of 
personalized information and entertainment. 



7. DRIVER INTERFACE (1:10) 

As you can see throughout this exhibit, a flood of 
new in-car communications and information 
resources is on the way. So Motorola is now 
developing a whole new driver interface to 
manage this expanded technology effectively and 
safely. 

Video displays will provide a clear view of driving 



conditions on all sides of the car, and infrared 
enhanced video could make night driving clear as 
day. 

Smart cards, similar to today's ATM cards, will 
handle tolls and parking, and even store preferred 
cockpit settings, enabling the car to reset itself 
instantly to a driver's personal preferences. 

Haptic feedback will silently alert the driver to 
potential driving hazards with tactile stimulation, 
like a vibrating steering wheel. 

The Driver Rating System will analyze input from 
the car's full array of sensors, and provide instant 
visual feedback on the driver's performance 
behind the wheel. 

Motorola's long experience in integrating individual 
technologies into effective systems ensures that 
drivers will experience this new world of 
automotive information through an interface 
designed with them in mind. 



8. DRIVER ADVOCATE (1:20) 

Motorola's Driver Advocate system will monitor all 
driving and information systems and intervene, if 
necessary, to help focus the driver on the most 
vital task at hand. A key safety feature in the 
information loaded cars of the future. 

The Driver Advocate will be able to access the full 
range of driving and hazard data, including driver 
operations, navigation iocater systems, external 
video, perhaps even low-powered radar. 

When it analyzes a potential problem, the Driver 
MALE VOICE: "Factoring in the Advocate will alert the driver using visual displays, 

available market data..." haptic signals, or audio interruptions of cellular 

SFX: Beep tone conversation or infotainment programming. 

COMPUTER VOICE: "Alert. Do not steer 
to the right. A car is too close." 



SFX: Beep tone The Advocate will even control the driver's access 

DRIVER VOICE: "You've reached Don's to non-driving systems when safety calls for it. 
car phone. I'm driving right now. Please 
hold and I'll pick up in a moment." 



With the Driver Advocate on board, the car of the 
future will be able to deliver the full spectrum of 



technology options and help protect the driver who 
uses them. 



9. EXTERNAL MONITORING 

The futurist ideal of a car that safely drives itself is 
still many years away, but Motorola is already 
developing key technologies that will soon move 
automotive safety in that direction. 

Motorola's crash avoidance and intelligent cruise- 
control systems will use a diverse set of sensors 
to monitor the vehicle's driving environment, 
including video, ultrasonic detectors, microwave 
radar and laser range finders. 

Integrating this wealth of information into a 
comprehensive, real-time view of the car's 
situation, crash avoidance systems will alert the 
driver and help him respond to developing 
dangers, while the intelligent cruise-control will 
automatically speed up or slow down as needed. 

Much of the needed sensor technology has 
already been developed, and Motorola is now 
focusing on integrating these systems into an 
affordable package. 



10. CAR TO CAR CHAT ( ) 

Motorola is developing many innovative 
applications of cellular technology, but vehicle-to- 
vehicle communications may have the greatest 
human impact. 

Soon you'll be able to call other cars directly, even 
if you don't know their cell phone numbers. Much 
like the CB radio culture 20 years ago, this will 
deliver important safety benefits... drivers can alert 
each other to problems with their vehicles or road 
conditions, and call for help if needed. 

Integrating new computer capabilities with the 
cellular infrastructure will lead to valuable new 
opportunities, like car-to-car chat groups, modeled 
on similar internet programs. Drivers could be 
linked in large "conference calls," connecting 
those with similar interests, the make of the car 
you drive, the highway you're driving on, even 
business and investment topics. 

Privacy and Caller ID features will protect the 



security of each user. 



The car-to-car system could transform today's 
highways full of anonymous and often isolated 
motorists, into vital communities of drivers, 
connected by mutual interests and their cell 
phones. 



11. ELECTROMAGNETIC VALVES (1:10) 

Replacing mechanical valves with electromagnetic 
ones has been discussed for many years. Now, 
current and emerging trends in the automotive 
industry make the advantages of electromagnetic 
valves even more and more important. 

Electromagnetic valves will offer much more 
precise valve timing, and they may also eliminate 
a number of the mechanical components required 
by today's valve systems, from camshafts to 
intake throttles. That will bring new engines that 
are simpler and cheaper to build. 

That simplicity combined with their electronic valve 
control makes them the first choice for the coming 
generation of Hybrid Electric Vehicles. 

The performance benefits of electromagnetic 
valves... improved horsepower, torque, fuel 
efficiency and emissions... will be particularly 
valuable in the large vehicle market. Tomorrow's 
Sport Utility Vehicles can give drivers the power 
they want with much better fuel economy, while 
meeting increasingly stringent emission standards. 

Motorola is working to incorporate cost efficient 
electromagnetic valves as key elements in their 
sophisticated engine control systems of the future. 



12. ALTERNATE PROPULSION (1:00) 

Alternate propulsion technology will be moving 
from prototype to production in only a few years. 
But Hybrid Electronics and other low emission 
vehicles will need a higher level of control 
electronics to be successful. 

Motorola, already a leader in control systems, is 
creating a new generation of semiconductors and 
microprocessors to meet the challenges of 
alternate propulsion. 



As the graphic in this sphere shows, by the year 
2003, the new HIPER semiconductor will reach an 
operating speed of 300 megahertz, an incredible 
advance. Its "system on a chip" technology will 
incorporate generous flash memory and over 35 
million transistors... all on a single microchip. 

Joined with Motorola's new family of PowerPC 
microprocessors, they represent a digital 
breakthrough... true high performance computing 
designed specifically for the high temperature 
environment and special needs of tomorrow's 
propulsion systems. 



13. ALTERNATE PROPULSION AND 
THE ENVIRONMENT (1 :00) 

Toda/s movement toward a cleaner environment 
will see real results in the new millenium, and 
Motorola is helping achieve those results in three 
ways. 

We are committed to reducing energy and water 
consumption and harmful emissions in our 
manufacturing processes. An ongoing program is 
reducing the use of hazardous materials in our 
products. So customers using Motorola 
components will be able to bring more 
environmentally friendly cars to market. 

And Motorola has taken a lead role in developing 
alternate propulsion vehicles, like GM's EV1 , 
which will dramatically cut automotive emissions. 
Digital DNA technology is driving rapid progress in 
our powertrain and charger systems... for 
example, a motor controller that began as an 
unwieldy 400 pound unit will soon be the size of a 
shoebox. 

A better environment through cleaner 
manufacturing, less hazardous products and 
viable alternate propulsion vehicles... that's the 
Motorola way. 



14. BODY ELECTRONICS (1:10) 

Toda/s body electronics have enabled 
manufacturers to incorporate sophisticated control 
of basic systems in cars of every price range. And 
premium features, like personalized driver 
settings, help define the brand image of upscale 



lines. 



Motorola has been instrumental in developing 
these body electronic systems, and is 
aggressively working to advance their capabilities 
and cost effectiveness. 

The concept shown here can reduce both the 
volume of wire and the size of wire harnesses in 
future cars. This approach is remarkably flexible 
and easily customized... devices can be added or 
removed by simply reprogramming the data 
network, without changing the wiring configuration. 

New prototyping tools also allow body electronics 
Data networks to be assembled with prototype 
modules and thoroughly tested far earlier in the 
design process. 

Motorola is currently working with GM on body 
electronics concepts for the Next Generation 
Vehicle project, the kind of early collaboration that 
Motorola believes can both improve reliability and 
lower manufacturing costs of new body electronic 
systems. 



15. SMART SUSPENSION (1:15) 

The fantasy vehicle that handles like a sports car 
and rides like a luxury sedan may become a 
reality in the next decade, thanks to Smart 
Suspension systems Motorola is currently 
developing. 



Electronic sensors in the suspension and major 
mechanical systems will collect precise data on 
the forces at work on a moving vehicle... from the 
basics like wheel speed, brake pressure and 
steering wheel angle, to finer points of roll, pitch, 
yaw, and lateral acceleration. Information from 
collision avoidance systems may also be routed 
into the system. 

Proprietary software running on a powerful new 
generation of Motorola computers will process this 
data and transmit adjustments back to control 
units in the suspension. 

Rapid prototyping features will enable early 
development and troubleshooting, leading to cost- 
effective production. 



Whether correcting for skids and over steering, or 
adjusting the car to handle difficult terrain, the 
Smart Suspension will resolve the conflicts 
between handling and ride, safety and comfort... in 
a new driving experience. Amid a new source of 
competitive advantage for car manufacturers in 
the new millennium. 



16. IDB FORUM (1:10) 

For consumers to take advantage of the full range 
of a communication opportunities which will 
coming to their lives... and their cars... in the years 
ahead, there must be an effective network 
interface standard embraced by automotive 
manufacturers and electronic suppliers. 

Motorola has taken a leadership role in the IDB 
Forum, an international organization working to 
design and establish such a universal interface. 

Within 10 years the IDB portal will be standard 
equipment worldwide, allowing every vehicle to 
connect with a range of devices, that will allow 
consumers to configure and update their 
automotive electronics as simply as they do the 
PCs on their desks. 

Compatibility and design cycle disparities will be a 
thing of the past, and IDB-based telematics, 
multimedia and infotainment systems will be as 
prevalent as power windows are today. 

Then Motorola's vision of a seamless flow of 
communication and information between your car 
and the rest of your life will be a reality. 



17. ACCOMODATED DEVICES (1:00) 

The IDB interface and Motorola's TrueSync 
software will allow wireless devices to seamlessly 
network with your car and each other... sharing 
information and taking full advantage of the 
vehicle's systems. 

And Motorola is now developing a vehicle access 
point for these devices that can be much more 
than just a place to plug in. 

The digital access point will include a firewall to 
shield the car's critical internal functions from 
accidental disruption by any external device 



hooked into its network. 

And it can be programmed to function as a 
gateway, admitting only selected devices into the 
network. This feature will allow car companies to 
license access to their vehicles' electronic 
systems and their proprietary software networks. 
As car-based communications become common 
over the next decade, the license fees paid by 
manufacturers of wireless devices and end users 
can become significant additional revenue 
streams. 



18. GLOBAL STANDARDS (1:00) 

As you can see in Motorola's evolving world of 
Digital DNA, the potential of advanced electronic 
systems is vast. 

Wireless communications, in-vehicle data 
networks, telematics, infotainment... companies 
who commit to these innovations and create 
effective strategies to maximize their market value 
will reap the benefits far into the next century. But 
establishing global standards is the key to long 
term profitability of these new systems. 

Motorola has taken the lead in international efforts 
to set global standards and business strategies to 
support them. Once these standards are in place, 
both auto manufacturers and electronics suppliers 
can focus on developing cost-effective cross- 
platform technology for customers. 

From basic and applied technology, to integrated 
system design and industry leadership... Motorola 
is ready for the new world of automotive 
electronics, and ready to join with General Motors 
to keep GM vehicles on the leading edge of the 
new digital world. 



19. POWERTRAIN SYSTEMS (:50) 

Electronic control of the powertrain system is 
standard in today's cars, and in the coming years 
it will evoive into even more sophisticated forms. 

The Electronic Control Unit, or ECU, is the brains 
of engine management, and it's also a prime 
factor in the overall cost of the powertrain system. 
A higher performance ECU can enable less costly 
mechanical components to be used. 

But these potential cost savings are often lost 



due to supplier policies that bundle the ECU with 
other components, requiring manufacturers to buy 
less cost-effective parts in order to get the 
component they actually want. 

Motorola is a leader in engine control electronics 
and an independent supplier, well equipped to 
function as a system integrator of powertrain 
systems. By assembling the best and most cost- 
effective components from a variety of 
manufacturers, together with our superior ECU'S, 
Motorola can deliver the best powertrain systems 
for individual applications at the best price. 



20.CAR DISPLAY 

Motorola's Digital DNA systems will play key roles 
in the car of the future... think of it as the "Dot- 
Car." 

It's an exciting idea today, but within a decade the 
Dot-Car will be cruising down highways, providing 
unprecedented levels of communication, 
information, performance and safety to the 
passengers inside. 

High capacity wireless communications will 
shower down a digital rain of information and 
entertainment, much of it provided by the 
automotive company itself. Inside the Dot-Car, an 
integrated network of Motorola systems will 
channel this downpour into a menu of services 
tailored to meet the needs of the individual driver 
and passengers. 

Under the hood, more advanced Motorola 
technology will deliver higher performance and 
fUel economy, better handling with the Smart 
Suspension system, and safer driving with a 
network of external sensors and anti-collision 
Features. 

As you have experienced each sphere in this 
exhibit of Digital DNA, you discovered another 
piece of this remarkable system that Motorola is 
building today. In this room you are seeing the 
intelligent technology from Motorola that will allow 
you to transform the Dot-Car from an idea on the 
wall to a car on the road, within the next ten years. 



